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Cardiac  tumor  can produce  a  variety  of  symptoms  and clinical  ﬁndings  depending  on  the  location,  size,  and
histologic  type.  It  may  cause  heart  failure  usually  by  interfering  with  intracardiac  blood  ﬂows  associated
with  the  mass  effects.  Here,  we  report  an  extremely  rare case  of  heart  failure  caused  by primary  cardiacccepted 19 July 2012
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sarcoma  with  a review  of  the  literature.  The  cause  of  heart  failure  was  moderate  to severe  mitral  steno-
insufﬁciency  due  to the  direct  tumoral  invasion  of  mitral  valve  apparatus  combined  with  obstruction  of
the  pulmonary  veins.
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Primary tumors of the heart are rare with an incidence of
.0017–0.019% in autopsy studies. About 75% of primary cardiac
umors are benign, and the remaining 25% are considered to be
alignant. Cardiac tumors can produce a variety of symptoms
nd clinical ﬁndings depending on the location, size, and histo-
ogic types, and cardiac manifestations are usually caused by the
echanical interference with myocardial function/valvular func-
ion/coronary blood ﬂow, conduction disturbances, or pericardial
uid accumulation [1–3].
Here, we report an extremely rare case of heart failure caused
y primary cardiac sarcoma with a review of the literature [4,5].
he cause of heart failure in the present case was  moderate to
evere mitral steno-insufﬁciency due to the direct tumoral inva-
ion of mitral valve (MV) apparatus combined with obstruction of
he pulmonary veins.∗ Corresponding author. Tel.: +82 62 220 6978; fax: +82 62 223 3105.
E-mail address: christiankyehun@hanmail.net (K.H. Kim).
878-5409/$ – see front matter © 2012 Japanese College of Cardiology. Published by Else
ttp://dx.doi.org/10.1016/j.jccase.2012.07.007Case report
A  72-year-old female presented with progressive dyspnea
which had lasted for several months. She underwent endoscopic
mucosal resection due to early gastric cancer 2 years previously.
On physical examination, diastolic rumbling murmur with early
systolic murmur was  heard at apex, and rales were heard at both
lung ﬁelds. Chest X-ray showed pulmonary congestion on both
lungs with mild pleural effusion. Transthoracic echocardiography
revealed moderate to severe mitral steno-insufﬁciency due to the
diffuse thickening of both MV leaﬂets and mass-like thickening
of the anterior wall of left atrium (LA). Transesophageal echocar-
diography revealed diffuse inﬁltrative mass involving most of the
LA wall with lobulating protrusion into the LA cavity (Fig. 1A)
and MV  leaﬂets (Fig. 1B). Diffuse thickening and motion limita-
tion of the MV  leaﬂets by the continuous inﬁltration of LA mass
resulted in moderate MR  (Fig. 1C) and moderate to severe MS  with
a mean pressure gradient of 10.7 mmHg  (Fig. 1D). Cardiac com-
puted tomography showed diffuse inﬁltrating mass arising from
the LA wall with LA cavity obliteration and near total obstruc-
tion with ﬂow disturbances of 3 pulmonary veins except for left
upper pulmonary vein, the mass also diffusely inﬁltrated into MV
apparatus including leaﬂets and chordae (Fig. 2A and B). On car-
diac magnetic resonance imaging, the mass showed iso-signal
intensity with myocardium on T1-weighted image, slightly high
vier Ltd. All rights reserved.
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dig. 1. Transesophageal echocardiography revealed diffuse inﬁltrative mass involvi
A)  and mitral valve (MV) leaﬂets (arrows) (B). Diffuse thickening and motion limita
C)  and moderate to severe MS (D).
ignal intensity on T2-weighted image, and well enhancement on
ontrast-enhanced images suggesting primary malignant cardiac
umor of myocardial origin (Fig. 2C and D). Whole body positron
mission tomography showed no abnormal metabolism in extrac-
rdiac locations. Debulking surgery was performed to control heart
ailure. The surgical team tried to remove the masses involving LA
all, pulmonary veins, and MV apparatus as much as possible. The
umor was composed of highly cellular spindle cells with coagu-
ative necrosis, epithelioid appearance, numerous mitotic ﬁgures,
nd rhabdomyoblastic features on hematoxylin and eosin stain, and
mmunohistological study of the tumor showed negative reactivity
or S-100, CD 68, CD 34, CD 31, and positive immune-reactivity for
esmin which were compatible ﬁndings of embryonal type rhab-
omyosarcoma (Fig. 3). The post-operative course was uneventful.
he symptoms and signs of heart failure disappeared, and follow-up
chocardiography revealed no visible intra-cardiac mass or MS.
iscussion
Primary  cardiac sarcomas are rare and usually asymptomatic
ntil advanced. Because cardiac sarcomas are usually found in
dvanced stage with metastasis at the time of diagnosis, the prog-
osis is generally known to be poor [1–3]. Considering the previous
eport of Hsieh et al. [6], clinical and echocardiographic features of
ardiac sarcomas, just like other cardiac tumors, vary depending on
he location, size, and histopathologic type of the tumor. Cardiac
arcoma may  develop in any cardiac chambers including left and
ight atrium, and it can arise from the pericardium accompanied
y pericardial effusion. Sometimes, it may  be confused with myx-
ma or other cardiac tumors on echocardiographic examination,
nd thus the tissue diagnosis would be essential for the deﬁnite
iagnosis.st of the left atrial (LA) wall with lobulating protrusion into the LA cavity (arrows)
f the MV leaﬂets by the continuous inﬁltration of LA mass resulted in moderate MR
The present case gives several important messages to clini-
cians. First, the present case showed that cardiac sarcoma may
produce symptoms and signs mimicking MS  by the direct inva-
sion of MV  apparatus including MV  leaﬂets and chordae without
blood ﬂow interference by the mass effects. Diffuse thickening
of MV  apparatus by direct tumoral invasion not only limits MV
opening resulting in MS,  but also limits complete closure of MV
resulting in mitral regurgitation. Second, the obstructions of the
pulmonary veins would be the direct cause or aggravating fac-
tors of heart failure in patients with advanced cardiac tumors, and
thus pulmonary vein obstructions should be thoroughly evaluated
by using multi-modality cardiac imaging to plan surgical extent
before performing surgery. Although echocardiography with trans-
esophageal approach is the most important diagnostic imaging
modality for evaluating cardiac mass, it is difﬁcult to demonstrate
pulmonary vein invasions or extracardiac extensions. Cardiac com-
puted tomography would be a useful adjunct in this regard, and
cardiac magnetic resonance imaging would be the most useful
tool for tissue characterizations or differential diagnosis of car-
diac tumors [7]. In the present case, cardiac computed tomography
demonstrated the origin of the cardiac tumor and the extent of
tumor invasion including MV  apparatus and pulmonary veins, and
cardiac magnetic resonance imaging suggested the tumor would
be a malignant cardiac tumor of myocardial origin. Therefore, a
multidisciplinary approach using various cardiac imaging modali-
ties would be essential in the correct diagnosis, as well in planning
appropriate therapeutic strategy. The primary therapeutic goal
with cardiac sarcoma is complete surgical resection, but this goal
cannot be achieved in many cases owing to the aggressive and inﬁl-
trative nature of sarcoma. The surgical team also tried to remove
all visible masses, but it was  not possible to conﬁrm whether the
masses were removed completely or not during the surgery in the
present case. To get more chance of complete resection, therefore,
e152 H.J. Yoon et al. / Journal of Cardiology Cases 6 (2012) e150–e153
Fig. 2. Contrast enhanced computed tomography showed lobulating mass replacing the left atrium (LA) with obstruction of right inferior pulmonic vein (white arrows) (A)
and  irregular concentric wall thickening along LA wall (arrow heads) with continuous circumferential invasion into anterior (aML) and posterior mitral leaﬂet (pML) (B). The
mass  showed iso-signal intensity on T1-weighted image (C) and well enhancement on contrast enhanced cardiac magnetic resonance imaging (D). Asterisks indicate cardiac
mass.
Fig. 3. The cut surface of gross specimen showed whitish to yellowish solid lesion with focal hemorrhage (A). On histopathologic examinations, the tumor was composed of
highly  cellular spindle cells with coagulative necrosis (B), epithelioid appearance and numerous mitotic ﬁgures (C), rhabdomyoblastic features (D)  in hematoxylin and eosin
stain,  and immune-reactivity for desmin (E).
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t is highly recommended to give as much as information regard-
ng the extent of the tumors to the surgical team before surgery by
sing multiple cardiac imaging modalities.
ppendix A. Supplementary data
Supplementary data associated with this article can be
ound, in the online version, at http://dx.doi.org/10.1016/
.jccase.2012.07.007.eferences
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